A polymerase chain reaction (PCR) assay was developed for the detection of Mycoplasma dispar in nasal mucus samples collected from calves. The target DNA sequence was the 16S rRNA gene, and the fragment was selected within a region of high polymorphism. The specificity and detection limit of the method were determined. This method was then used for the detection of M. dispar in nasal swabs collected from 301 calves, including 155 clinical samples from animals showing signs of respiratory disease and 146 samples from healthy animals. PCR with generic primers was applied to the detection of Mollicutes, followed by the detection of M. dispar. Mollicutes were detected in 52.05% of clinical samples from healthy animals and in 90.96% of samples from sick animals. Mycoplasma dispar was detected in 6.16% of healthy animals and in 34.84% of sick animals. The PCR assay was useful in verifying the presence of M. dispar in calves and may be a useful tool in monitoring this mycoplasma in cattle herds.
<!?show "fnote_aff1"$^!"content-markup(./author-grp [1] /aff|./author-grp [1] /dept-list)> Mycoplasma dispar is frequently isolated from animals with respiratory disease but may also be detected in healthy animals. 9 This species has been isolated in different countries and is usually transmitted from infected to healthy animals through respiratory secretions. 10 Mycoplasmas are fastidious, slow-growing microorganisms that require complex media for their growth. Thus, molecular techniques are necessary for their diagnosis.
The following microorganisms were used in the present study: 3 and Ureaplasma medium 8 containing 5% CMRL-1066 (with glutamine and without bicarbonate a ). Other walled bacterial strains were included as controls and were cultured in brain heart infusion medium. b The 16S rRNA gene of M. dispar deposited in GenBank under the accession number AF412979 was used as the target DNA sequence. The sequence was analyzed with the Megalign program c to identify target regions with genetic differences among mycoplasma species. The region showing the highest polymorphism was identified. Different primers complementary to this region were obtained using the PrimerSelect program. c The selected set of primers for subsequent synthesis had the following sequences: MDF 59-TTA AAG CTC CAC CAA AAA-39 and MDR 59-GTA TCT AAA GCG GAC TAA A-39 and yielded an amplicon of 433 base pairs (bp).
Different hybridization temperatures (50-60uC), MgCl 2 concentrations (1.0-2.5 mM), and deoxyribonucleotide (dNTP) concentrations were tested during the standardization of the polymerase chain reaction (PCR). These parameters were varied while maintaining the Taq polymerase and buffer concentrations and the number of cycles constant. The specificity of the method was evaluated by amplifying Mycoplasma spp. DNA of bovine, avian, swine, and human origin, as well as DNA from cell wallcontaining bacteria. In each DNA amplification, M. dispar M29/79 and sterile ultrapure water were used as positive and negative controls, respectively. The detection limit of the PCR assay was determined using 10-fold dilutions of DNA extracted from M. dispar M29/79. A total of 20 mL of culture was used for extraction of DNA by the boiling method. 2 The DNA extracted was quantified in a spectrophotometer d at an absorbance of 260 nm. Following this procedure, decimal dilutions of the extracted DNA ranging from 1 mg to 1 atto DNA/mL were prepared in sterile, ultrapure water. After each dilution, the samples were boiled for 1 minute and promptly homogenized to prevent the formation of DNA lumps.
The reaction volume was 50 mL containing 5 mL PCR buffer (500 mM KCl, 200 mM Tris, pH 8.4), 50 mM of each dNTP (dATP, dCTP, dGTP, and dTTP), 2.0 mM MgCl 2 , 50 pmol of each primer, 2.0 mL of the chromosomal DNA to be tested, and 2 units Ampli Taq DNA polymerase. e The amplification reaction consisted of one cycle at 94uC for 5 minutes, followed by 35 cycles at 94uC for 1 minute, 53.6uC for 1 minute and 72uC for 1 minute, and a final cycle at 72uC for 5 minute. The amplified products were analyzed on a 1.5% agarose gel containing 0.5 mm/mL ethidium bromide in TAE buffer (40 mM Trisacetate, 2 mM EDTA, pH 8.0). The products were visualized and photodocumented under ultraviolet light using a photodocumentation system. f A total of 301 nasal swabs were collected from calves of both sexes, up to 1 year old (each sample representing 1 animal), from 10 different Brazilian farms (7 in the State of Sã o Paulo,2 in Minas Gerais, and 1 in Bahia). The samples were collected from animals showing signs of respiratory disease (n 5 155) and from apparently healthy animals (n 5 146). The animals with respiratory disease signs presented coughing, nasal discharge, fever, and pulmonary wheezing sounds. None of these signs was observed in apparently healthy animals. The samples were collected with a swab by rubbing the nasal cavity. The clinical material collected from each animal was stored and transported in 2 mL of liquid FF medium 3 at 4uC, and then incubated at 37uC for up to 4 days.
DNA was extracted from 1 ml of the clinical sample following the boiling method. Polymerase chain reaction was initially performed using the generic primers (GPO3 and MGSO) to detect Mollicutes as previously described. 10 Positive samples were retested using the M. dispar-specific primers. The fragments amplified by PCR using the MDF-MDR primers sequenced. Sequencing was performed in a MegaBACE 1000 apparatus. g The conditions for injection and electrophoresis were 2 Kv/60 sec and 6 Kv/ 230 min, respectively. The sequences obtained were compared with those deposited in the database of the National Center for Biotechnology and Information (NCBI) using the BLAST program. Species were identified based on the best alignment score.
The concentrations of 50 mM of each dNTP, 2.0 mM of MgCl 2 , and the annealing temperature of 53.6uC enabled the specific amplification of a product of approximately 433 bp of M. dispar. Nonspecific reactions were not observed under these conditions. The PCR threshold using the MDF/MDR primers was tested by preparing decimal dilutions of M. dispar DNA. As shown in Fig. 1 , DNA of this species was detected at a concentration of 10 pg DNA/ mL, corresponding to a dilution of 10 25 of 1 mg DNA/ml initial solution.
The PCR for Mollicutes detected these bacteria in 76 (52.05%) clinical samples from apparently healthy animals and in 141 (90.96%) samples from sick animals. M. dispar DNA was detected in 54 (34.84%) clinical samples from animals with respiratory disease and in 9 (6.16%) healthy animals (Fig. 2) , with the frequency of detection of M. dispar being significantly higher in sick animals as compared to healthy ones (P , 0.05, chi-square test). All of the sequenced PCR products showed a sequence similarity of 98% to 99% with the M. dispar reference (GenBank Accession Number AF412979).
Culture is the reference procedure for the diagnosis of mycoplasmas; however, the slow growth of these bacteria makes this technique time-consuming even for specialized laboratories. In addition, M. dispar is one of the most difficult mycoplasma species to grow. Therefore, antibodies against M. dispar have been used as the only tool for the detection of this agent in some epidemiological studies. 7 Molecular diagnostic techniques enable rapid and specific detection of these microorganisms during the early stages of the disease in most types of mycoplasmosis. PCR is one of the most widely applied, sensitive, and efficient techniques in the detection of mycoplasmas. PCR assays for the detection of mycoplasmas generally target sequences on the 16S rRNA gene. 4, 10 Some sequences are highly conserved and therefore useful for specific detection of mycoplasma species.
In the present study, the detection frequency of M. dispar by PCR was higher in cattle with signs of respiratory disease than in apparently healthy animals. Healthy animals that were positive for M. dispar by PCR had close contact with sick animals infected with this species. However, in farms where sick animals were absent, this microorganism was not detected. Similarly, other researchers have reported high frequencies of M. dispar isolation from postmortem samples. 1, 5 Without isolation using specific media, using the same developed PCR showed that M. dispar is more frequent in sick calves compared to other bovine mycoplasmas (unpublished data, Timenetsky). Thus, the PCR test used in the present study efficiently detected M. dispar in live animals.
One other study has described a PCR for the detection of M. dispar; however, that study did not evaluate clinical samples. 6 The PCR assay reported herein was first used to detect M. dispar in pure culture, then tested against other Mycoplasma species, and finally, it was used with clinical samples. The successful use of the assay on clinical samples demonstrates its viability as an alternative diagnostic method in M. dispar control and surveillance studies. 
